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©  Cleaning  machine. 

Cleaning  machine  with  means  for  blasting  the  goods  to 
be  cleaned. 

Inside  a  liquid  container  (23)  there  is  provided  a 
liquid-permeable  compartment  or  cassette  providing  a 
magazine  for  the  granules  and  connected  to  a  bottom  outlet 
(36,  36')  in  a  treatment  chamber  (12)  wherein  the  blasting 
shall  take  place.  The  compartment  or  cassette  is  connected 
by  a  valve-controlled  opening  (45,  45')  to  the  suction  side  of 
pump  means  (25)  for  sucking-in  liquid  from  the  liquid 
container  via  the  cassette  while  carrying  granules  therefrom, 
and  for  supplying  the  liquid  containing  granules  to  the 
treatment  chamber  from  which  the  granules  are  again 
supplied  to  the  cassette  through  the  bottom  outlet. 



-   T h e  i n v e n t i o n   r e l a t e s   to  a  c l e a n i n g   m a c h i n e   w i t h  

means   f o r   b l a s t i n g   t h e   goods   to  be  c l e a n e d   by  means   o f  

l i q u i d   c o n t a i n i n g   g r a n u l e s ,   c o m p r i s i n g   a  t r e a t m e n t  

c h a m b e r   f o r   r e c e i v i n g   the   g o o d s ,   a  l i q u i d   c o n t a i n e r ,  

pump  m e a n s   t h e   s u c t i o n  s i d e   of  w h i c h   is  c o n n e c t e d   t o  

t h e   l i q u i d   c o n t a i n e r   f o r   s u c k i n g - i n   l i q u i d ,   n o z z l e  

means   c o n n e c t e d   to  t h e   p r e s s u r e   s i d e   of  t he   p u m p  

means   f o r   e j e c t i n g   l i q u i d   t o w a r d s   t h e   g o o d s   in  t h e  

t r e a t m e n t   c h a m b e r ,   and  means   f o r   s u p p l y i n g   g r a n u l e s  

to  l i q u i d   s u p . p l i e d   to  t he   n o z z l e   m e a n s ,   and  f o r  

s e p a r a t i n g   g r a n u l e s   f rom  l i q u i d   e j e c t e d   f rom  t h e  

n o z z l e   m e a n s .  

C l e a n i n g   m a c h i n e s   in  w h i c h   b l a s t i n g   of  t h e   g o o d s  

to  be  c l e a n e d   is  a p p l i e d   a r e   u s e d   f o r   i n s t a n c e   f o r  

w a s h i n g   h e a v i l y   s o i l e d   goods   w i t h   a d h e r e i n g   f o o d  

r e s i d u e s   w h i c h   a r e   d i f f i c u l t   to  r e s o l v e   and  r e m o v e  

o n l y   by  s p r a y i n g   l i q u i d   c o n t a i n i n g   c o n v e n t i o n a l   d i s h -  

w a s h i n g   d e t e r g e n t s .   In  a  p r i o r   a r t   e m b o d i m e n t  

(DAS  1 . 1 4 8 , 3 6 0 )   of  a  d i s h w a s h i n g   m a c h i n e   of  t h i s   t y p e ,  

c o m m o n l y   c a l l e d   h e a v y - d u t y   d i s h w a s h i n g   m a c h i n e ,   t h e  

g r a n u l e s   a r e   l o c a t e d   on  a  g r i d   in  t h e   t r e a t m e n t   c h a m b e r  

b e l o w   t h e   g o o d s   to  be  w a s h e d ,   and  by  f o r c i n g   l i q u i d  

f rom  b e l o w   t h r o u g h   t h e   g r i d   s a i d   g r a n u l e s   a r e   t h r o w n  

t o w a r d s   t h e   g o o d s   t o g e t h e r   w i t h   t he   l i q u i d .   The  a r r a n g e -  
ment   is  n o t   s a t i s f a c t o r y   b e c a u s e   t h e   l i q u i d   c o n t a i n i n g  

g r a n u l e s   c a n n o t   w i t h o u t   d i f f i c u l t y   be  d i r e c t e d   t o w a r d s  

the   g o o d s   to  be  w a s h e d   in  such   a  m a n n e r   t h a t   a n  

o p t i m a l l y   e f f e c t i v e   c l e a n i n g   o f . t h e   g o o d s   is  a c h i e v e d .  

In  a n o t h e r   e m b o d i m e n t   ( U . S .   1 , 7 6 1 , 4 9 2 )   g r a n u l e s   f o r m e d  

as  b a l l s   a r e   i n t r o d u c e d   by  means   of  an  i n j e c t o r   i n t o  

the   l i q u i d   when  i t   is   e j e c t e d   t o w a r d s   t h e   g o o d s   to  b e  

w a s h e d ,   and  a r e   t h e n   s e p a r a t e d   f rom  t h e   l i q u i d   a g a i n  

by  means   of  a  g r i d   when  the   l i q u i d   l e a v e s   t he   g o o d s ,  



to  be  f o r w a r d e d   t.o  t h e   i n j e c t o r  b y   m e a n s   of  s e p a r a t e  

c o n v e y o r   means   in  o r d e r   to  be  i n t r o d u c e d   i n t o   t h e  

l i q u i d   a g a i n .  S u c h   a n   a r r a n g e m e n t   is  e f f e c t i v e   pe r   s e ,  

b u t  t h e   c o n v e y o r   m e a n s   p r o v i d e s   a  c o m p l i c a t i o n   b e c a u s e  

i t   f a i l s   e a s i l y   d u r i n g   o p e r a t i o n   of  t h e   m a c h i n e   a n d  

can  h a r d l y   o p e r a t e   w i t h   r e l a t i v e l y   s m a l l   g r a n u l e s .  

The  i n v e n t i o n   a ims   a t   p r o v i d i n g   a  c l e a n i n g  

m a c h i n e   of  t h e   t y p e   i n i t i a l l y   r e f e r r e d   to  in  w h i c h  

t h e   g r a n u l e s   a r e   s u p p l i e d   and  s e p a r a t e d   by  means   o f  

a  c o n s t r u c t i v e l y   s i m p l e   a r r a n g e m e n t   in  a  r e l i a b l e  

m a n n e r   a l s o   as  f a r   as  s m a l l   g r a n u l e s   a r e  c o n c e r n e d ,  

and  w h i c h   a t   t he   same  t i m e   p r o v i d e s   t h e   p o s s i b i l i t y   t o  

d i r e c t   t h e   l i q u i d   c o n t a i n i n g   g r a n u l e s   by  means   of   t h e  

n o z z l e   means   in  t h e   m o s t   s u i t a b l e   a n g l e   of  i n c i d e n c e  

t o w a r d s   t he   g o o d s   in  o r d e r   to  o b t a i n   an  o p t i m a l l y  

e f f e c t i v e   c l e a n i n g   of  t h e   g o o d s .  

In  o r d e r   to  a c h i e v e   t h i s   t h e   c l e a n i n g   m a c h i n e  

a c c o r d i n g   to  t h e   i n v e n t i o n   i s   c h a r a c t e r i z e d   in  t h a t  

t he   l a s t - m e n t i o n e d   means   c o m p r i s e s   a  l i q u i d - p e r m e a b l e  

c o m p a r t m e n t   w h i c h   is  l o c a t e d   i n s i d e   t h e   l i q u i d   c o n t a i n e r  

w i t h   a  b o t t o m   o u t l e t   in  t h e   t r e a t m e n t   c h a m b e r   c o n n e c t -  

ing  to  t h e   l i q u i d   c o n t a i n e r   v i a   t h e   l i q u i d - p e r m e a b l e  

c o m p a r t m e n t ,   and  in  t h a t   t h i s   c o m p a r t m e n t   i s   c o n n e c t e d  

t h r o u g h   a  v a l v e - c o n t r o l l e d   o p e n i n g   to  t h e   s u c t i o n   s i d e  

of  t h e   pump  means   f o r   s u p p l y i n g   t h e   g r a n u l e s   t o  t h e  

l i q u i d   t h r o u g h   t h i s   o p e n i n g   s u c h   t h a t   l i q u i d   c o n t a i n i n g  

t he   g r a n u l e s   is  s u c k e d - u p   and  c i r c u l a t e d   by  t h e   pump 

m e a n s ,   or  a l t e r n a t i v e l y   r e t a i n i n g   t h e   g r a n u l e s   in  t h e  

l i q u i d - p e r m e a b l e   c o m p a r t m e n t   s u c h   t h a t   l i q u i d   o n l y   i s  

s u c k e d - u p   and  c i r c u l a t e d   by  t h e   pump  m e a n s .  
In  an  i n t r o d u c t o r y   p a r t   of  a  c l e a n i n g   c y c l e   d u r i n g  

the   s o - c a l l e d   p r e r i n s i n g   i t   may  be  d e s i r e d   to  wash  o f f  

and  c o l l e c t   m a t e r i a l   a d h e r i n g   r e l a t i v e l y   l o o s e l y   to  t h e  

g o o d s   b e f o r e   t h e   w a s h i n g   p r o p e r   is  s t a r t e d   by  b l a s t i n g  

the   g o o d s   by  means   of  t h e   l i q u i d   c o n t a i n i n g   g r a n u l e s ,  



b e c a u s e   s u c h   b l a s t i n g   w i l l   n o t   be  p a r t i c u l a r l y   e f f i c i e n t  

a s   f a r  a s   t h i c k   and  r e l a t i v e l y   s o f t   l a y e r s   of  c o n t a m i n a n t s  

a r e   c o n c e r n e d ,   e . g .   s u c h   f o o d   r e s i d u e s   on  t h e   g o o d s   to  b e  

w a s h e d ,   w h i c h   have   n o t   g o t   d r i e d   or  have   b u r n t   to  s u c h  

g o o d s .   A l s o   d e t e r g e n t s   a r e   no t   p a r t i c u l a r l y   e f f i c i e n t  

w h e n  a c t i n g  u p o n  s u c h   s o f t  a n d   s o m e t i m e s  p e r h a p s   r a t h e r  

t h i c k   l a y e r s   of  c o n t a m i n a n t s .  

In  o r d e r   to  s p r a y   t h e   g o o d s   to  be  c l e a n e d ,   w i t h  

l i q u i d   o n l y   w h i l e   d e t a c h e d   c o n t a m i n a n t s   a r e   b e i n g  

s e p a r a t e d   f r o m   t h e   l i q u i d   t h e r e   is  a r r a n g e d   in  t h e   b o t t o m  

o u t l e t ,   a c c o r d i n g   to  a  f u r t h e r   d e v e l o p m e n t   of  t h e   i n v e n -  

t i o n ,   an  a d j u s t a b l e   member   c o o r d i n a t e d   w i t h   t h e   v a l v e  

c o n t r o l   f o r   p a s s i n g   l i q u i d   f rom  the   t r e a t m e n t   c h a m b e r  

d i r e c t l y   to  t h e   l i q u i d - p e r m e a b l e   c o m p a r t m e n t   a n d ,   a l t e r -  

n a t i v e l y ,   t h r o u g h   a  s t r a i n e r   in  t he   b o t t o m   o u t l e t .  

In  o r d e r   to  i l l u s t r a t e   t he   i n v e n t i o n   e m b o d i m e n t s   o f  

a  h e a v y - d u t y   d i s h w a s h i n g   m a c h i n e   a c c o r d i n g   to  t h e   i n v e n -  

t i o n   w i l l   be  d e s c r i b e d   in  more  d e t a i l   b e l o w ,   r e f e r e n c e  

b e i n g   made  to  t he   a c c o m p a n y i n g   d r a w i n g s .  

! 
i 

Of  t he   d r a w i n g s :  

FIG.  1  is  a  v e r t i c a l   s e c t i o n a l   v i ew   of  t h e   h e a v y -  

- d u t y   d i s h w a s h i n g   m a c h i n e   in  one  e m b o d i m e n t   t h e r e o f  

w i t h   a  c a r r i a g e   f o r   s u p p l y i n g   the   g o o d s   to  b e  

w a s h e d   to  t he   t r e a t m e n t   c h a m b e r   of  t he   m a c h i n e ,  

shown  in  s i d e   v i e w ;  

FIG.  2  is  a  f r o n t   v iew  of  t he   d i s h w a s h i n g   m a c h i n e  

f rom  t he   end  t h e r e o f   whe re   the   c a r r i a g e   s h a l l   e n t e r ;  



FIG.   3  is  a  s i d e   v i e w   of  t he   d i s h w a s h i n g   m a c h i n e   a n d  

s h o w s   t h e   pump  means   and  d r i v e   means   f o r   t h e   n o z z l e s ;  

F I G :  4   is   a  h o r i z o n t a l   s e c t i o n a l   v i e w   of  t h e   d i s h -  

w a s h i n g   m a c h i n e   and  s h o w s   t h e   l o c a t i o n   of  t h e   c a r r i a g e  

i n s i d e   t h e   t r e a t m e n t   c h a m b e r ;  

F I G .  5  i s  a  c o r r e s p o n d i n g   h o r i z o n t a l   s e c t i o n a l   v i e w  

w i t h   t h e   b o t t o m   of  t h e   t r e a t m e n t   c h a m b e r   shown  i n  

p l a n   v i e w ,   p a r t l y   in  s e c t i o n a l   v i e w ;  

F IG.   6  i s   a  v e r t i c a l   s e c t i o n a l   v i ew  of   t he   l o w e r  

p o r t i o n   o f - t h e  d i s h w a s h i n g   m a c h i n e   t a k e n   p e r p e n -  

d i c u l a r l y   to  t he   v i e w   in  FIG.   1,  and  d i s c l o s e s  

t h e   m e a n s   f o r   s e p a r a t i n g   t h e   g r a n u l e s   f r o m   t h e  

l i q u i d   e j e c t e d   f r o m   t h e   n o z z l e s ,   and  f o r   s t o r i n g  

t h e   g r a n u l e s ;  

F IG.   7  is   a  p e r s p e c t i v e   v i e w   of  a  c a s s e t t e   f o r m i n g  

t he   c o m p a r t m e n t   f o r   r e c e i v i n g   and  s t o r i n g   t h e  

g r a n u l e s ;  

F I G . - 8   i s   a  f r a g m e n t a r y   v i e w   t a k e n   a l o n g   l i n e  

V I I I  -   V I I I   in  FIG.   6  and  i l l u s t r a t e s   t he   c a s s e t t e  

in  end  v i e w   as  s e e n   t o w a r d s   t he   end  of  t h e   c a s s e t t e ,  

w h i c h   o p e n s   i n t o   t h e   pump  c h a m b e r ;  

F IG.   9  is   a  f r a g m e n t a r y   p l a n   v i ew   of  t he   b o t t o m   i n  

t h e   t r e a t m e n t   c h a m b e r   w i t h   t he   l i q u i d - p e r m e a b l e  

c o m p a r t m e n t   a r r a n g e d   t h e r e i n   and  t h e   a s s o c i a t e d  

v a l v e - c o n t r o l l e d   o p e n i n g s   i n  a   m o d i f i e d   e m b o d i m e n t  

of  t h e   c l e a n i n g   m a c h i n e   a c c o r d i n g   to  t he   i n v e n t i o n ;  

FIG.   10  is   an  e l e v a t i o n a l   v i e w   of  t h e   l i q u i d -  

- p e r m e a b l e   c o m p a r t m e n t   in  t he   e m b o d i m e n t   of  FIG.  9 

as  s e e n   f r o m   the   v a l v e - c o n t r o l l e d   o p e n i n g s ;  
FIG.   11  is   a  v e r t i c a l   s e c t i o n a l   v iew  of  t h e   l i q u i d -  

- p e r m e a b l e   c o m p a r t m e n t   in  t h e   e m b o d i m e n t   of  F I G S .  

9  and  10  w i t h   s t r a i n e r   t r o u g h s   w h i c h   a r e   a r r a n g e d  
in  t h e   b o t t o m   o u t l e t   of  t h e   t r e a t m e n t   c h a m b e r   a n d  

a r e   o p e r a t i v e l y   c o n n e c t e d   to  the   v a l v e   of  t he   v a l v e -  

- c o n t r o l l e d   o p e n i n g s   to  be  a d j u s t e d   b e t w e e n   o p e r a t -  



i ve   and  i n o p e r a t i v e   p o s i t i o n s ;  

F I G :  1 2   is  a  f r a g m e n t a r y   e l e v a t i o n a l   v i e w   of   t h e  

l i q u i d - p e r m e a b l e   c o m p a r t m e n t   in  t he   e m b o d i m e n t   o f  

F I G S .   9  to  11  as  s e e n   f rom  the   v a l v e - c o n t r o l l e d  

o p e n i n g s ,   t he   v a l v e   b e i n g   shown  in  p o s i t i o n   f o r  

b l a s t i n g   t he   g o o d s  t o   be  c l e a n e d   and  t he   s t r a i n e r  

t r o u g h s   b e i n g   shown  in  i n o p e r a t i v e   p o s i t i o n ;  

FIG.   13  is  a  v i ew  s i m i l a r   to  t h a t   in  FIG.   12 ,   t h e  

v a l v e   b e i n g   shown  in  p o s i t i o n   f o r   r i n s i n g   t h e  

g o o d s  i n   t h e   t r e a t m e n t   c h a m b e r   w i t h   c l e a n   l i q u i d  

a n d . t h e   s t r a i n e r   t r o u g h s   b e i n g   shown  in  i n o p e r a t -  

ive   p o s i t i o n   f o r   c o l l e c t i n g   the   g r a n u l e s   u s e d   f o r  

t he   b l a s t i n g ,   in  t he   l i q u i d - p e r m e a b l e   c o m p a r t -  

m e n t ;   a n d  

FIG.   14  is  a  v iew  s i m i l a r   to  t h a t   in  FIG.   1 2 ,  

the   v a l v e   b e i n g   shown  in  p o s i t i o n   f o r   r i n s i n g  

the   g o o d s   in  t he   t r e a t m e n t   c h a m b e r   w i t h   c l e a n  

l i q u i d   and  the   s t r a i n e r   t r o u g h s   b e i n g   shown  i n  

o p e r a t i v e   p o s i t i o n   f o r   c o l l e c t i n g   c o n t a m i n a n t s  

e n t r a i n e d   in  t he   l i q u i d .  

The  h e a v y - d u t y   d i s h w a s h i n g   m a c h i n e   shown  i n  

FIGS.   1  to  8  c o m p r i s e s   an  o u t e r   c a s i n g   10  in  w h i c h   a 
t r e a t m e n t   c h a m b e r   12  f o r   the   g o o d s   to  be  w a s h e d   i s  

d e f i n e d   by  i n s i d e   w a l l s   11.  For   the   s u p p l y   of  t h e  

goods   to  be  w a s h e d ,   s u p p o r t e d  o n   a  c a r r i a g e   13,  t o  t h i s  

t r e a t m e n t   c h a m b e r   t h e r e   is  p r o v i d e d   a t   an  e n t r a n c e   14 



w h i c h   can   be  c l o s e d   by  means   of  d o o r s   n o t   s h o w n ,  

a   c a r r i a g e   e l e v a t o r   by  means   of  w h i c h   t h e   c a r r i a g e   c a n  

be  l i f t e d   f r o m   t h e   f l o o r   l e v e l   and  can  be  d i s p l a c e d  

i n t o   t h e   t r e a t m e n t   c h a m b e r .   The  c a r r i a g e   e l e v a t o r   '  

c o m p r i s e s   a  c r a d l e   15  w h i c h   can  be  d i s p l a c e d   h y d r a u -  

l i c a l l y  o n  a  h o r i z o n t a l   s u p p o r t   r a i l   16  a r r a n g e d  

c e n t r a l l y   a t   t h e   t o p   of   t h e   t r e a t m e n t   c h a m b e r   s a i d  

r a i l   p r o j e c t i n g   f r o m   t h e   t r e a t m e n t . c h a m b e r   t h r o u g h  

t h e   e n t r a n c e   14.  The  c r a d l e   15  s u p p o r t s   a  v e r t i c a l l y  

m o u n t e d   g u i d e   r a i l   17  on  w h i c h   a  c r o s s - f o r m e d   l i f t  

s l i d e   18  can  be  d i s p l a c e d   h y d r a u l i c a l l y   up  and  d o w n .  

The  l i f t   s l i d e   has  a  n u m b e r   of  h o o k s   19  to  e n g a g e   f r o m  

b e l o w   b r a c k e t s   20  on  t h e   c a r r i a g e   13  when  t h e   c r a d l e  

15  is  in  an  o u t e r   end  p o s i t i o n   on  t h e   s u p p o r t   r a i l   16 

and  t h e   l i f t   s l i d e   is   in  a  l o w e r   end  p o s i t i o n   on  t h e  

g u i d e   r a i l   17  and  is   t h e n   d i s p l a c e d   u p w a r d l y   to  l i f t  

t h e   c a r r i a g e   s u f f i c i e n t l y   to  t h e   p o s i t i o n   i n d i c a t e d  

by  d o t   a n d  d a s h   l i n e s   so  t h a t   t h e   c a r r i a g e   c l e a r s   t h e  

. s i l l   21  in  t he   e n t r a n c e   14  a t   s u c c e e d i n g   d i s p l a c e m e n t  

of  t he   c a r r i a g e   e l e v a t o r   and  t h e   c a r r i a g e   s u s p e n d e d  

t h e r e o n   i n t o   t h e   t r e a t m e n t   c h a m b e r   12  f r o m   t h e   o u t e r  

end  p o s i t i o n   to  an  i n n e r   end  p o s i t i o n   shown  by  do t   a n d  

d a s h   l i n e s   in  FIG.  1,  by  t h e   c r a d l e   15  b e i n g  d i s p l a c e d  

a l o n g   t h e   s u p p o r t   r a i l   16.  An  a b u t m e n t   22  is  p r o v i d e d  

on  t h e   g u i d e   r a i l   17  to  s u p p o r t   t h e   c a r r i a g e   13  w h e n  

s u s p e n d e d   f rom  t h e   c a r r i a g e   e l e v a t o r .  

The  a r r a n g e m e n t   d e s c r i b e d   p r o v i d e s   a  r a t i o n a l  

h a n d l i n g   of   t h e   g o o d s   to  be  w a s h e d   b e c a u s e   t h i s   g o o d s  

can  be  s h e l v e d   on  t h e   c a r r i a g e   a t   d i f f e r e n t   c o l l e c t i n g  

p l a c e s   and  t h e n   e a s i l y   can  be  moved  i n t o   t he   h e a v y - d u t y  

d i s h w a s h i n g   m a c h i n e   w i t h o u t   s u b s t a n t i a l   m a n u a l   w o r k ,  

b u t   i t   is   of  c o u r s e   a l s o   p o s s i b l e   to  a r r a n g e   t h e   h e a v y -  

- d u t y   d i s h w a s h i n g   m a c h i n e   w i t h   s h e l v e s   or  g u i d e s   f o r  

t he   i n s e r t i o n   of  b a s k e t s   and  r a c k s   m a n u a l l y   i n t o   t h e  

t r e a t m e n t   c h a m b e r .  



The  l o w e r   p o r t i o n   of  t h e  c a b i n e t   10  is   f o r m e d   a s  

a  l i q u i d   c o n t a i n e r  2 3   b e l o w   t h e   t r e a t m e n t   c h a m b e r   1 2 ,  

and  t h i s   l i q u i d   c o n t a i n e r   is  e n l a r g e d   to  f o r m   a  c l o s e d  

s u c t i o n   c h a m b e r   24  to  w h i c h   a  pump  25  d r i v e n   by  a n  

e l e c t r i c   m o t o r   is  c o n n e c t e d   w i t h   t h e   s u c t i o n   s i d e   t h e r e -  

o f .  T h e  p r e s s u r e  s i d e   o f  - t h e   pump  is   c o n n e c t e d   to  a 

p r e s s u r e   c o n d u i t   26  w h i c h   in  t u r n   is   c o n n e c t e d   b y  

d i s t r i b u t i o n   c o n d u i t s   27  to  a  n u m b e r   of  n o z z l e s   2 8  

r o t a t a b l y   m o u n t e d   in  two  v e r t i c a l   rows  on  two  o p p o s i t e  

s i d e   w a l l s   of  t h e   t r e a t m e n t   c h a m b e r   in  n i c h e s   29  f o r m e d  

by  t h e s e   s i d e   w a l l s .   The  c o n n e c t i o n   b e t w e e n   t h e   n o z z l e s  

28  w h i c h   a r e  c r a n k e d ,   and  t h e   d i s t r i b u t i o n   c o n d u i t s   27  

is  p r o v i d e d   by  p i v o t   c o u p l i n g s   30.  For   t he   r o t a t i o n  

of  t h e   n o z z l e s   t h e s e   a r e   p r o v i d e d   w i t h   s p r o c k e t s   3 1 , a n d  

an  e n d l e s s   c h a i n   32  e n g a g e s   t h e s e   s p r o c k e t s   s a i d   c h a i n  

a l s o   r u n n i n g   o v e r   two  c o n d u c t i n g   s p r o c k e t s   33  a t   t he   t o p .  
One  of  t h e s e   c o n d u c t i n g   s p r o c k e t s   is   c o n n e c t e d   to  a n  

e l e c t r i c   d r i v e   m o t o r   34.   I t   w i l l   be  s e e n   t h a t   t h e   c h a i n  

32  is  e x t e n d e d   a l t e r n a t i n g l y   a t   one  s i d e   and  t h e   o t h e r  

of  t h e   s p r o c k e t s   31  so  t h a t   t h e   n o z z l e s   28  in  a  r o w  

a re   d r i v e n   a l t e r n a t i n g l y   in  one  d i r e c t i o n   and  t h e   o t h e r .  

The  t r e a t m e n t   c h a m b e r   12  has   a  b o t t o m   35  w h i c h   i s  

p e r f o r a t e d   to  t h e   e x t e n t   i t   c o v e r s   t h e   l i q u i d   c o n t a i n e r  

23.  I t   s l o p e s   as  a  f u n n e l   t o w a r d s   a  c e n t r a l   o p e n i n g   3 6  

c o v e r e d   by  a  g r i d   37.  C h a m b e r   12  c o m m u n i c a t e s   w i t h  

c o n t a i n e r   23  t h r o u g h   o p e n i n g   36  v i a   a .  c o m p a r t m e n t   3 8  

f o r m e d   as  a  c a s s e t t e   w h i c h   is  shown  s e p a r a t e l y   i n  

FIG.  7.  The  c a s s e t t e   is  c o n n e c t e d   to  t h e   o p e n i n g   36  a t  

a  s q u a r e   s o c k e t   39  and  a  c o n d u i t   p o r t i o n   40  of  t h e  

c a s s e t t e ,   h a v i n g   the   same  w i d t h   as  t h e   s o c k e t ,   e x t e n d s  

t h r o u g h   t h e   s i d e   w a l l   41  of  t h e   c o n t a i n e r   23  i n t o   t h e  

c l o s e d   s u c t i o n   c h a m b e r   24  w h e r e i n   i t   o p e n s .   The  c a s s e t t e  

38  is  a r r a n g e d   to  be  e a s i l y   r e m o v a b l e   f rom  t h e   h e a v y -  

- d u t y   d i s h w a s h i n g   m a c h i n e   by  b e i n g   l i f t e d   a t   t he   s o c k e t  

39  and  b e i n g   w i t h d r a w n   t h r o u g h   t h e   o p e n i n g   36.  I t  



s e r v e s   as  a  m a g a z i n e   f o r   t h e   g r a n u l e s   u s e d   as  a n  

a d d i t i o n   to  t h e   l i q u i d   to  p r o v i d e   a  m e c h a n i c a l   w o r k i n g  

of  t h e   g o o d s   to  be  w a s h e d   by  l i q u i d   b l a s t i n g .   T h e  

p e r f o r a t i o n   of  t h e   b o t t o m   35  c o n s i s t s   of  s u f f i c i e n t l y  

s m a l l   o p e n i n g s   so  as  n o t   to  l e t   t h r o u g h   t h e   g r a n u l e s  

a s  l o n g  a s  t h e y   a r e  n o t   worn   d u e  t o   t h e   use   t h e r e o f  

in  t h e   m a c h i n e   to  s u c h   e x t e n t   t h a t   t h e y   a r e   no  l o n g e r  

e f f e c t i v e   f o r   the  p u r p o s e   t h e r e o f   w h i l e   t h e   g r i d   37  on  

t h e   c o n t r a r y   has   s u f f i c i e n t l y   l a r g e   o p e n i n g s   to  l e t  

t h r o u g h   u n o b s t r u c t e d l y   t h e   g r a n u l e s   to  t h e   c a s s e t t e  

3 8 .  

The  c o n d u i t   p o r t i o n   4 0 - o f   t h e   c a s s e t t e   38  has  a n  

u p p e r   b o u n d i n g   w a l l   42  w h i c h   e x t e n d s   o v e r   t h e   e n t i r e  

w i d t h   o f   t h e  c a s s e t t e .   By  means   of   a  p a r t i t i o n   w a l l  

43  e x t e n d i n g   a n g u l a r l y   t h r o u g h   t h e   c o n d u i t   p o r t i o n   40  

t h e r e   i s   d e f i n e d   a  p a s s a g e   44  t h e   o p e n i n g   of  w h i c h   a t  

t h e   end  c o n n e c t e d   to  t h e   s o c k e t   39  has   t he   same  w i d t h  

as  t h e   c o n d u i t  p o r t i o n   w h i l e   t h e   o p e n i n g   a t   t he   o t h e r  

end  i n d i c a t e d   a t   45  and  o p e n i n g   i n t o   t h e   s u c t i o n  

c h a m b e r   24  has  a  w i d t h   w h i c h   is  o n l y   h a l f   t he   s a i d  

w i d t h .   G i l l   o p e n i n g s   46  p o s s i b l y   c o v e r e d   by  a  c l o s e -  

- m e s h e d   n e t t i n g   to  r e t a i n  t h e   g r a n u l e s   in  t h e   c a s s e t t e  

a r e   p r o v i d e d   in  t h e   s i d e   w a l l s   of  t h e   s o c k e t   39  and   t h e  

p a s s a g e  4 4   s u c h   t h a t   w a t e r   can  p a s s   b e t w e e n   t h e   i n t e r i o r  

of  t h e   c a s s e t t e   38  and  t h e   l i q u i d   c o n t a i n e r   2 3 .  

The  p a r t i t i o n   w a l l   43  a l s o   d e f i n e s   a  p a s s a g e   47  i n  

t he   c o n d u i t   p o r t i o n   40 ,   w h i c h   i s   open   a t   t he   b o t t o m  

t h e r e o f   and  a l s o   o p e n s   i n t o   t h e   s u c t i o n   c h a m b e r   24  

t h r o u g h   an  o p e n i n g   48  of  t h e   same  s i z e   as  t he   o p e n i n g  

45.  A  p l a t e   v a l v e   49  is   d i s p l a c e a b l e   on  a  h o r i z o n t a l  

b a r   50  and  is  of   a  s i z e   to  c o v e r   c o m p l e t e l y   o n l y   one  o f  

t he   o p e n i n g s   45  and  48  a t   a  t i m e ,   v i z .   when  i t   is  l o c a t e d  

a t   one  and  t h e   o t h e r   end  p o s i t i o n   t h e r e o f ,   r e s p e c t i v e l y ,  

on  t h e   b a r   50.  In  i n t e r m e d i a t e   p o s i t i o n s   t he   v a l v e   c o v e r s  

e a c h   o p e n i n g   more   or   l e s s .   Means  can  be  p r o v i d e d   f o r  



d i s p l a c e m e n t   of   t h e   v a l v e   49  m a n u a l l y   or  by  means   o f  

a  s e r v o   on  t h e   ba r   50  bu t   s u c h   means   w h i c h   can  be  o f  

a  known  c o n s t r u c t i o n   a r e   no t   shown  h e r e .  

If   i t   is   a s s u m e d   t h a t   t h e   l i q u i d   c o n t a i n e r   23  

c o n t a i n s   l i q u i d   and  t h a t   t he   g r a n u l e s   to  be  a d d e d   t o  

t h e   l i q u i d   f r o m   t h e   b e g i n n i n g   a r e   c o n t a i n e d   in  t h e  

c a s s e t t e   38  t h e   o p e n i n g   48  of   w h i c h   is   a s s u m e d   to  b e  

c l o s e d   w h i l e   t h e   o p e n i n g   45  is  o p e n ,   g r a n u l e s   w i l l   b e  

c a r r i e d   by  t h e   l i q u i d   when  t h i s   is   s u c k e d - u p   by  t h e  

pump  25  f rom  t h e   s u c t i o n   c h a m b e r   24  b e c a u s e   t h e   s u c t i o n  

c h a m b e r   24  i s   c o n n e c t e d   to  t h e   l i q u i d   c o n t a i n e r   23  

t h r o u g h   t h e   p a s s a g e   44  of  t h e   c a s s e t t e   o n l y .   Due  to  t h e  

f a c t   t h a t   t h e   l i q u i d   t h e n   w i l l   f l o w   i n t o   t h e   p a s s a g e  

44  f rom  t h e   s i d e s   t h r o u g h   t h e   g i l l   o p e n i n g s   46  t h e  

g r a n u l e s   w i l l   be  a g i t a t e d   by  t u r b u l e n c e   of  t he   l i q u i d  

and  w i l l   be  c a r r i e d   away  by  t h e   l i q u i d   f l o w   to  t h e  

pump  w i t h o u t   b e i n g   p a c k e d   in  t h e   p a s s a g e   44.   T h e  

l i q u i d   c o n t a i n i n g   g r a n u l e s   i s   e x p e l l e d   f rom  t h e  

n o z z l e s   28  a t   t h e   p r e s s u r e   s i d e   of  t h e   pump  and  i s  

t h r o w n   t o w a r d s   t h e   g o o d s   to  be  w a s h e d   on  t h e   c a r r i a g e  

13  in  o r d e r   to  p r o v i d e   t he   c l e a n i n g   e f f e c t   t h e r e o f .  

L i q u i d   and  g r a n u l e s   as  w e l l   as  a c c o m p a n y i n g   c o n t a m i -  

n a n t s   t h e n   f a l l   down  to  t he   b o t t o m   35  of  t h e   t r e a t m e n t  

c h a m b e r   12  w h e r e   l i q u i d   and  g r a n u l e s   a r e   s e p a r a t e d .   T h e  

g r a n u l e s   p a s s   t h r o u g h   t he   g r i d   37  and  t h e   o p e n i n g   36  

i n t o   t h e   c a s s e t t e   38  whe re   t h e y   a r e   a g a i n   c a r r i e d   a w a y  

by  t h e   l i q u i d   as  t h i s   is  b e i n g   s u c k e d - u p   by  t h e   pump 
25  f rom  t h e   c o n t a i n e r   23vi ;a   t h e   s u c t i o n   c h a m b e r   2 4 .  

The  a d v a n t a g e   of  a r r a n g i n g   t h e   s u p p l y   of  t h e  

g r a n u l e s   to  t h e   l i q u i d   in  t h i s   m a n n e r   is  a b o v e   a l l ,  

as  m e n t i o n e d   a b o v e ,   t h a t   t h e r e   w i l l   be  no  a c c u m u l a t i o n  

of  p a c k e d   g r a n u l e s ,   w h i c h   c o u l d   p r e v e n t   t h e   c i r c u l a t i o n  

of  t he   l i q u i d ,   but   a l s o   t h a t   t he   a d d i t i o n   of  g r a n u l e s  

can  be  c o n t r o l l e d   and  can  be  b r o u g h t   to  c e a s e  

c o m p l e t e l y .   If   t he   v a l v e   49  is  d i s p l a c e d   to  t he   e n d  



p o s i t i o n   in  w h i c h   t h e   v a l v e   c o v e r s   t h e   o p e n i n g   4 5  

the   pump  w i l l   d raw  l i q u i d   o n l y   f r o m   t h e   c o n t a i n e r   2 3  

t h r o u g h   t h e   p a s s a g e   47  and  t h e   s u c t i o n   c h a m b e r   24 ,   a n d  

w i t h   t h e   v a l v e   in  p o s i t i o n s   b e t w e e n   s a i d   two  end  , 
p o s i t i o n s   g r a n u l e s   w i l l   be  m i x e d   w i t h   t h e   l i q u i d   m o r e  

or  l e s s .   The  a d j u s t m e n t   of  t h e   v a l v e   is   p r e f e r a b l y  

c o n t r o l l e d   f r o m   a  t i m e r   w h i c h   c o n t r o l s   a l s o   o t h e r  

f u n c t i o n s   of  t h e   h e a v y - d u t y   d i s h w a s h i n g   m a c h i n e .  

When  t h e   pump  25  is   s u c k i n g   l i q u i d   t h r o u g h   t h e  

p a s s a g e   4 7 ,   t h e   l i q u i d   is  f o r c e d   to  p a s s   f rom  t h e  

c o n t a i n e r   23  b e l o w   t h e   l o w e r   edge   51  of  t he   s i d e   w a l l  

of  t h e   c a s s e t t e   38 ,   b o u n d i n g   t h e   p a s s a g e   47 ,   and  i t   i s  

p r e v e n t e d   t h e r e b y   t h a t   a i r   w i l l   be  s u c k e d - i n   by  t h e  

p u m p .  
The  g r a n u l e s   u s e d   in  t h e   h e a v y - d u t y   d i s h w a s h i n g  

m a c h i n e   a c c o r d i n g   to  t h e   i n v e n t i o n   p r e f e r a b l y   c o n s i s t  

of  p l a s t i c s   m a t e r i a l   s u c h   as  N y l o n   or   D e l r i n .   T h e  

g r a n u l e s   n e e d   n o t   be  s p h e r i c a l   b u t   can  have   any  f o r m . ;  

t h e y   can  c o m p r i s e   f o r   i n s t a n c e   s m a l l   p o l y h e d r o n s   o r  

c y l i n d e r s .   The  s u b s t a n t i a l l y   s p h e r i c a l   f o rm  i s  

p r e f e r r e d , h o w e v e r ,   b e c a u s e   b a l l s   have   no  t e n d e n c y   o f  

a d h e r i n g   to   t h e   g o o d s   to  be  w a s h e d   in  t h e   m a n n e r   t h a t  

can  o c c u r   as  f a r   as  g r a n u l e s   w i t h   p l a n e   s u r f a c e s   a r e  

c o n c e r n e d .   As  g u i d a n c e   f o r   t h e   d i m e n s i o n i n g   of  t h e  

g r a n u l e s   and  t h e   a d j u s t m e n t   of  o t h e r   f a c t o r s   a f f e c t -  

ing  t h e   c l e a n i n g   a c t i o n   of  t h e   g r a n u l e s   t h e   f o l l o w i n g  

s p e c i f i c a t i o n   is  g i v e n :  

The  a m o u n t   of  g r a n u l e s   s h o u l d   c o m p r i s e   b e t w e e n  

10  and  50  p e r   c e n t   by  v o l u m e   of  t h e   c i r c u l a t i n g  



l i q u i d   and  p r e f e r a b l y   s h o u l d   be  20  to  40  p e r   c e n t   b y  

v o l u m e .  

E x c e l l e n t   r e s u l t s   have   been  o b t a i n e d   by  g r a n u l e s  

f o r m e d   as  s u b s t a n t i a l l y   s p h e r i c a l   b o d i e s   of  D e l r i n  

h a v i n g   a  d i a m e t e r   of  s u b s t a n t i a l l y   3  mm  when  w a s h i n g  

s u c h   h e a v i l y   s o i l e d   g o o d s   as  e x i s t   in  c a t e r i n g   c e n t e r s  

and  r e s t a u r a n t s   and  c o m p r i s e   s t a i n l e s s   u t e n s i l s   s u c h  

as  t r a y s ,   p a n s ,   d i s h - p l a t e s ,   e t c .   w h e r e ·  t h e   e x i s t i n g  

r a d i u s   of  c u r v a t u r e   p r a c t i c a l l y   n e v e r   is  l e s s   t h a n  

3  mm.  When  i m p i g n i n g   a g a i n s t   such   g o o d s   b a l l s   h a v i n g  

a  d i a m e t e r   of  3  mm  can  e n t e r   i n t o   and  work  a l s o   t h e  

s m a l l e s t   e x i s t i n g   n o o k s   and  c o r n e r s   of  t h e   g o o d s .  

The  f o l l o w i n g   v a l u e s   of  t he   p a r a m e t e r s   g i v e n  

a b o v e ,   w h i c h   have  been   o b t a i n e d   f rom  e x p e r i e n c e ,  

have   been   f o u n d   to  p r o v i d e   o p t i m u m   c l e a n i n g   a c t i o n  

when  D e l r i n   b a l l s   h a v i n g   a  d i a m e t e r   of  3  mm,  a r e   b e i n g  
u s e d :  

S i n c e   t h e   c l e a n i n g   in  t h e   h e a v y - d u t y   d i s h w a s h i n g  

m a c h i n e   a c c o r d i n g   to  t h e   i n v e n t i o n   is  e f f e c t e d   by  t h e  

s i m p l y   m e c h a n i c a l   e f f e c t   on  f o o d   r e s i d u e s   a d h e r i n g   t o  

t h e   goods   to  be  w a s h e d   t h e  t e m p e r a t u r e   of  t h e   c i r c u l a t -  

ing  l i q u i d   can  be  k e p t   low  w i t h o u t   any  d e t r i m e n t a l  

e f f e c t   on  t h e   r e s u l t ;   on  t he   c o n t r a r y ,   a  low  t e m p e r a t u r e  

is  a d v a n t a g e o u s   b e c a u s e   i t   is  t h e r e b y   a v o i d e d   t h a t  

p r o t e i n s   in  t h e   f o o d   r e s i d u e s   c o a g u l a t e   and  a d h e r e   s t i l l  

f i r m e r   to  t h e   g o o d s .   By  means   of  the   g r a n u l e s   t he   f o o d  

r e s i d u e s   a r e   b r o k e n   and  c o m m i n u t e d   so  t h a t   t h e y   can  b e  

e a s i l y   r e m o v e d   by  t he   c i r c u l a t i n g   l i q u i d .  
A  t y p i c a l   d i s h w a s h i n g   p r o g r a m   in  t h e   h e a v y - d u t y  



d i s h w a s h i n g   m a c h i n e   a c c o r d i n g   to  t h e   i n v e n t i o n   c a n  

c o m p r i s e   t h e   f o l l o w i n g   d i f f e r e n t   s t e p s :  

1.  P r e r i n s i n g   a t   a b o u t   38°C  w i t h o u t   g r a n u l e s  

f o r   30  s e c .  

2.  D i s h w a s h i n g   w i t h   g r a n u l e s   a t   38°C  f o r   3  t o  

10  m i n .  

3.  F i n a l   r i n s i n g   a t   38°C  w i t h o u t   g r a n u l e s   f o r  

30  sec   f o r   r e t u r n i n g   t h e . g r a n u l e s   to  t h e  

c a s s e t t e   38  t h e   o p e n i n g   45  b e i n g   c l o s e d .  

4.   F i n a l   f l u s h i n g   a t   90°C  w i t h o u t   g r a n u l e s  

f o r   15  s ec   f o r   d i s i n f e c t i o n   of  t h e   g o o d s  

and  f o r   f a c i l i t a t i n g   d r a i n i n g   and  d r y i n g .  

When  l i q u i d   c o n t a i n i n g   g r a n u l e s   is   b e i n g   c i r c u l a t e d  

f r i c t i o n   h e a t   is  g e n e r a t e d   to  some  e x t e n t   by  t h e  

g r a n u l e s   i m p i g n i n g   a g a i n s t   t h e   g o o d s   to  be  w a s h e d ,   a n d  

in  t h e   d i s h w a s h i n g   c y c l e   d e s c r i b e d   t h i s   f r i c t i o n   h e a t  

can  be  s u f f i c i e n t   in  o r d e r   to  m a i n t a i n   t h e   t e m p e r a t u r e  

at   a b o u t   38°C  i f   t h e   l i q u i d   s u p p l i e d   has  s u b s t a n t i a l l y  

t h i s   t e m p e r a t u r e   f r o m   t h e   b e g i n n i n g .  

In  t h e   s t e p s   1  to  3  t h e   same  l i q u i d   can  be  u s e d  

f o r   t h e   d i s h w a s h i n g .   For   c l e a n i n g   t h i s   l i q u i d   b e t w e e n  

. the   s t e p s   t h e  d i s h w a s h i n g   m a c h i n e   can  be  p r o v i d e d   w i t h  

a  h y d r o c y c l o n e   52  w h i c h   is   c o n n e c t e d   a t   t h e   i n l e t  s i d e  

t h e r e o f   to  a  c o n d u i t   53  w h i c h   c o m m u n i c a t e s   w i t h   t h e  

p r e s s u r e   c o n d u i t   26,   and  is  c o n n e c t e d   a t   t h e   o u t l e t  

s i d e   t h e r e o f   to  a  c o n d u i t   54  o p e n i n g   i n t o   t h e   t r e a t -  

men t   c h a m b e r   12  so  t h a t   l i q u i d   w i t h o u t   g r a n u l e s   can  b e  

pumped  t h r o u g h   t h e   h y d r o c y c l o n e   b e t w e e n   t h e   s t e p s   1  a n d  

2  and  b e t w e e n   the   s t e p s   2  and  3,  r e s p e c t i v e l y ,   or  p a r t  

of  t h e   l i q u i d   can  be  pumped   c o n t i n u o u s l y   t h r o u g h   t h e  

h y d r o c y c l o n e   d u r i n g   t he   s t e p s   1  and  3.  In  t h e   c y c l o n e  

e n t r a i n e d   f o o d   r e s i d u e s   a r e   s e p a r a t e d   and  d i s c h a r g e d  

to  a  d r a i n   55.  A f t e r   t h e   s t e p   3  t h e   l i q u i d   is  d i s -  

c h a r g e d   to  t he   d r a i n   and  t h e n   f r e s h ,   c l e a n   l i q u i d   a t  

t he   t e m p e r a t u r e   90°C  is   s u p p l i e d   f o r  t h e   f i n a l   f l u s h i n g .  



All  t h e s e   o p e r a t i o n s   c a n  b e   c o n t r o l l e d   f rom  t he   t i m e r  

by  means   of  s o l e n o i d   v a l v e s .  

R e f e r r i n g   to  F IGS.   9  to  14  in  t h e   d r a w i n g s ,  

e l e m e n t s  i n   t h e   e m b o d i m e n t   d e s c r i b e d ' b e l o w ,   w h i c h   a r e  

s u b s t a n t i a l l y   i d e n t i c a l   w i t h   e l e m e n t s   in  FIGS.   1  to  8 ,  

a r e  i d e n t i f i e d  b y  t h e  s a m e   r e f e r e n c e s   as  in  t h e  l a s t -  

- m e n t i o n e d   f i g u r e s ,   s o m e t i m e s   w i t h   t h e   a d d i t i o n   of   a 

p r i m e ,   in  o r d e r   to  i n d i c a t e   some  m o d i f i c a t i o n   of  t h e  

e l e m e n t s .  

In  t he   e m b o d i m e n t   shown  in  FIGS.   9  to  14  t h e   g o o d s  

to  be  c l e a n e d   can   be  p r e r i n s e d   w i t h   l i q u i d   o n l y   a c c o r d -  

ing  to  s t e p   1  in  t he   d i s h w a s h i n g   p r o g r a m   a b o v e ,   c o n t a m i -  

n a n t s   b e i n g   r i n s e d   o f f   f r om  t he   g o o d s   and  s e p a r a t e d   f o r  

c o l l e c t i o n .  

The  b o t t o m   35 '   of  t h e   t r e a t m e n t   c h a m b e r   12  is   n o n -  

- p e r f o r a t e d   and  s l o p e s   as  a  f u n n e l   t o w a r d s   t h e   c e n t r a l  

o p e n i n g   36 '   w h i c h   is   e l o n g a t e d   in  t h i s   e m b o d i m e n t .  

Chamber   12  c o m m u n i c a t e s   t h r o u g h   t h i s   o p e n i n g   w i t h   t h e  

l i q u i d   c o n t a i n e r   23  t h r o u g h   t h e   c o m p a r t m e n t   38 '   w h i c h  

a l s o   in  t h i s   e m b o d i m e n t   can  c o m p r i s e   a  r e m o v a b l e  

c a s s e t t e   and  is  c o n n e c t e d   to  t h e   o p e n i n g   3 6 ' .   The  c o n d u i t  

p o r t i o n   40 '   e x t e n d s   f rom  t h e   l i q u i d   c o n t a i n e r   23  i n t o  

the   s u c t i o n   c h a m b e r   24  w h e r e i n   i t   o p e n s .   The  c o m p a r t m e n t  

38'   a l s o   in  t h i s   c a s e   s e r v e s   as  a  m a g a z i n e   f o r   t h e  

g r a n u l e s .  

The  u p p e r   b o u n d i n g   w a l l   42 '   of  t he   c o n d u i t   p o r t i o n  

40'   e x t e n d s   o v e r   t he   e n t i r e   w i d t h   of  s a i d   c o n d u i t   p o r t i o n .  

The  p a r t i t i o n   w a l l   43 '   e x t e n d i n g   a n g u l a r l y   t h r o u g h   t h e  

c o n d u i t   p o r t i o n   40 '   d e f i n e s   t he   p a s s a g e   44'   t h e   o p e n i n g  

of  wh ich   a t   t h e   end  c o n n e c t e d   to  t he   b o t t o m   o u t l e t   3 6 '  

e x t e n d s   o v e r   t h e   e n t i r e   w i d t h   of  t he   c o n d u i t   p o r t i o n ,  

w h i l e   the   o p e n i n g   a t   t he   o t h e r   end  i n d i c a t e d   a t   45 '   a n d  

o p e n i n g   i n t o   t h e   s u c t i o n   c h a m b e r   24  e x t e n d s   o v e r   n e a r l y  

h a l f   the   w i d t h   of  t he   c o n d u i t   p o r t i o n   40'   a t   t h i s   e n d .  

The  c o m p a r t m e n t   38 '   and  t he   p a s s a g e   44 '   of  t he   c o n d u i t  



p o r t i o n   4 0 ' ,   w h i c h   is  c o n n e c t e d   to  s a i d   c o m p a r t m e n t ,  

has  o p e n i n g s   ( n o t   s h o w n )   c o r r e s p o n d i n g   to  t h e   g i l l  

o p e n i n g s   46  in  t h e   e m b o d i m e n t   of  F IGS .   1  to  8  so  t h a t  

w a t e r   can  p a s s   b e t w e e n   t he   c o m p a r t m e n t   38 '   and  t h e  

l i q u i d   c o n t a i n e r   23  s a i d   o p e n i n g s   b e i n g   s m a l l   e n o u g h  

to  r e t a i n   t h e   g r a n u l e s   in  s a i d   c o m p a r t m e n t .  

The  p a r t i t i o n   w a l l   43 '   a l s o   d e f i n e s   t he   p a s s a g e  
4 7 ' o p e n   a t   t h e   b o t t o m ,   w h i c h   o p e n s   i n t o   t h e   s u c t i o n  

c h a m b e r   24  t h r o u g h   an  o p e n i n g   48 '   of   s u b s t a n t i a l l y   t h e  

same  s i z e   as  t h e   o p e n i n g   4 5 ' .   H o w e v e r ,   a  w a l l   56  i s  

a r r a n g e d   b e t w e e n   s a i d   o p e n i n g s   45 '   and  4 8 ' .  

The  p l a t e   v a l v e   49 '   is  d i s p l a c e a b l e   on  t h e  

h o r i z o n t a l   b a r   50 '   and  is  of  a  s i z e   to  c o v e r   c o m p l e t e l y  

o n l y   one  of  t h e   o p e n i n g s   45 '   and  48 '   a t   a  t i m e ,   v i z .  

when  i t   is  l o c a t e d   a t   one  and  t h e  o t h e r   end  p o s i t i o n  

t h e r e o f ,   r e s p e c t i v e l y ,   on  t h e   b a r   5 0 ' .   The  v a l v e   c a n  

move  f rom  e a c h   end  p o s i t i o n   o v e r   a  d i s t a n c e   c o r r e s p o n d -  

ing  to  t h e   w i d t h   of  t h e   w a l l   56  b e t w e e n   t h e   o p e n i n g s  
45 '   and  48 '   and  o n l y   a f t e r   t h a t   t h e   v a l v e   b e g i n s   t o  

open   t he   o p e n i n g   w h i c h   has  been   c l o s e d   so  f a r ,   and  t o  

c l o s e   t h e   o t h e r   o p e n i n g   in  o r d e r   to  c o v e r   e a c h   o p e n i n g  

more   or  l e s s   in  i n t e r m e d i a t e   p o s i t i o n s   of  t h e   v a l v e .  

Means  a r e   p r o v i d e d   f o r   d i s p l a c i n g   t h e   v a l v e   49 '   b y  
m e a n s   of  a  s e r v o   on  t h e   ba r   50 '   bu t   s u c h   means   w h i c h  

can  be  of  known  c o n s t r u c t i o n   and  can  c o m p r i s e   e . g .   a 

h y d r a u l i c   c y l i n d e r   a r e   no t   shown  h e r e .  

The  b o t t o m   o u t l e t   36 '   in  t h e   t r e a t m e n t   c h a m b e r   12  

is  p r o v i d e d   w i t h   two  s t r a i n e r s   57.  Each  of  t h e s e  

s t r a i n e r s   is  f o r m e d   as  a  t r o u g h   h a v i n g   a  p e r f o r a t e d  
b o t t o m   and  is   s u p p o r t e d   on  h o r i z o n t a l   p i n s   58  f o r  

p i v o t a l   m o v e m e n t   a b o u t   a  h o r i z o n t a l   a x i s   a t   one  l o n g i -  

t u d i n a l   edge   t h e r e o f ,   v i z .   t h e   edge   a d j a c e n t   t he   c e n t r e  

of  t h e   o u t l e t   o p e n i n g .   The  o t h e r   l o n g i t u d i n a l   edge   i s  

p r o v i d e d   w i t h   a  f l a n g e   59  in  o r d e r   t h a t   t h e   s t r a i n e r  

s h a l l   e n g a g e   t h e   b o t t o m   35  of  t h e   t r e a t m e n t   c h a m b e r   a t  



t h i s   f l a n g e   a d j a c e n t   t h e   b o t t o m   o u t l e t   3 6 ' .   The  t w o  

s t r a i n e r s   a r e   c o v e r e d   by  a  s a d d l e - r o o f   c o v e r   6 0  

w h i c h   is   r e m o v a b l y   m o u n t e d   on  s u p p o r t   p i n s   61  a n d  

c o v e r s t h e   s t r a i n e r s   l e a v i n g   a  gap  62  b e t w e e n   t h e   e d g e  

of  t he   c o v e r   and  t h e   b o t t o m   of  t h e   t r e a t m e n t   c h a m b e r .  

,  A  s h a f t   -63  i s  r o t a t a b l y   m o u n t e d   in  t h e   w a l l s   o f  

t he   l i q u i d   c o n t a i n e r   23  and  - e x t e n d s   b e l o w   t h e   s t r a i n e r s  

57  t r a n s v e r s e l y   of  t h e   p i v o t   a x e s   t h e r e o f .   Below  e a c h  

s t r a i n e r   t h e r e   is   p r o v i d e d   on  t h e   s h a f t   a  r a d i a l l y  

p r o j e c t i n g   arm  64  h a v i n g   a  b a l l   65  a t   t h e   f r e e   end  t h e r e -  

of  and  t he   arm  can  be  e n g a g e d   w i t h   t h e   l o w e r   s i d e   o f  

t he   b o t t o m   of  t h e   a s s o c i a t e d   s t r a i n e r   a t   t h i s   b a l l .   By 

a d j u s t m e n t   of  t h e   s h a f t   63  to  a  r o t a t i o n a l   p o s i t i o n  

t h e r e o f   w h e r e i n   t h e  a r m s   64  a r e   in  an  u p r i g h t   p o s i t i o n  

t h e   s t r a i n e r s   57  can  be  k e p t   in  t he   p o s i t i o n   shown  i n  

s o l i d   l i n e s   in  t h e   d r a w i n g s ,   in  w h i c h   t h e r e   is  a  gap  6 6  

b e t w e e n   t h e   b o t t o m   35 '   of  t h e   t r e a t m e n t   c h a m b e r   and  t h e  

f l a n g e   59.  By  r o t a t i o n   of  t h e   s h a f t   63  in  o r d e r   to  l o w e r  

the   arms  64  t h e   s t r a i n e r s   can  b e .  l o w e r e d   p i v o t i n g   on  t h e  

p i n s   58,  to  t h e   p o s i t i o n   shown  by  d o t   and  d a s h   l i n e s   i n  

t he   d r a w i n g s ,   in  w h i c h   t he   f l a n g e   59  r e s t s   on  t h e   b o t t o m  

3 5 ' .   The  f i - r s t - m e n t i o n e d   p o s i t i o n   is  an  i n o p e r a t i v e  

p o s i t i o n   of  t h e   s t r a i n e r s   b e c a u s e   l i q u i d   s p r a y e d   i n t o  

the   t r e a t m e n t   c h a m b e r   and  f l o w i n g   down  o n t o   t h e   b o t t o m  

35'   or  t he   c o v e r   60  can  f l o w   i n t o   t h e   c o m p a r t m e n t   3 8 '  

t h r o u g h   t he   gap  62  and  t h e n   t h r o u g h  t h e   gap  66  w i t h o u t  

p a s s i n g   t h r o u g h   t h e   s t r a i n e r s   57,   w h i l e   t h e   o t h e r   p o s i -  

t i o n   is  t he   o p e r a t i v e   p o s i t i o n   of  t he   s t r a i n e r s   b e c a u s e  

t he   l i q u i d   f l o w i n g   down  w i l l   p a s s   i n t o   and  t h r o u g h   t h e  

s t r a i n e r s   57  a f t e r   h a v i n g   p a s s e d   t h r o u g h   t he   gap  6 6 .  

The  s h a f t   63  e x t e n d s   up  to  t he   v a l v e   49 '   in  t h e  

s u c t i o n   c h a m b e r   24  w h e r e   t he   s h a f t   is  p r o v i d e d   w i t h   a n  

arm  67  f i x e d l y   m o u n t e d   on  the   s h a f t   a t   an  a n g l e   of  6 0 °  

in  r e l a t i o n   to  t h e   a rms   64.  B e t w e e n   a  lug   68  on  t he   a r m  

67  and  a  lug  69  on  t h e   c o n d u i t   p o r t i o n   40 '   a  t e n s i o n  



s p r i n g   70  is  e n g a g e d   b i a s i n g   t h e   s h a f t   63  in  c o u n t e r -  

- c l o c k w i s e   d i r e c t i o n   as  s e e n   in  FIGS.   10 ,   12,   13,   a n d  

14.  U n d e r   t he   b i a s   of  t h i s   s p r i n g   t h e   arm  67  is   h e l d  

in  e n g a g e m e n t   w i t h   a  s t a t i o n a r y   a b u t m e n t   71  on  t h e  

c o n d u i t   p o r t i o n   40 '   and  t h e n   t h e   a rms  64  a r e   in  t h e  

s u b s t a n t i a l l y   u p r i g h t   p o s i t i o n  w h e r e i n   t h e   s t r a i n e r s  

57  a r e   l i f t e d   to  t he   i n o p e r a t i v e   p o s i t i o n   shown  i n  

FIG.  11  by  s o l i d   l i n e s .  

The  arm  67  is  p r o v i d e d   w i t h   a  r o t a t a b l y   m o u n t e d  

r o l l e r   72  to  c o - o p e r a t e   w i t h   a  p r o j e c t i n g   a b u t m e n t   73 

on  t h e   v a l v e   49 '   and  t h i s   a b u t m e n t   is   a r r a n g e d   t o  

e n g a g e   t h e   r o l l e r   72  when  t h e   v a l v e   49 '   i s   d i s p l a c e d  

f rom  t h e   l e f t   p o s i t i o n   to   t h e   r i g h t   p o s i t i o n   as  s e e n  

in  F IGS .   12,  13,  and  14  to  s w i n g   t h e   arm  67  in  c l o c k -  

w i s e   d i r e c t i o n   a g a i n s t   t h e   b i a s   of  t h e   s p r i n g   7 0 .  

I f   i t   is  a s s u m e d   t h a t   t h e   l i q u i d   c o n t a i n e r   23 

c o n t a i n s   l i q u i d   and  t h a t   t he   g r a n u l e s   to  be  a d d e d   t o  

t h e   l i q u i d   a t   t he   b e g i n n i n g   a r e   c o n t a i n e d   in  t h e  

c o m p a r t m e n t   38 '   t h e   o p e n i n g   48 '   of  w h i c h   is   a s s u m e d  

to  be  c l o s e d   w h i l e   t h e   o p e n i n g   45'   is  o p e n  -   t h e   v a l v e  

a c c o r d i n g l y   is  in  t h e   p o s i t i o n   of  FIG.   1 2  -   t h e   g r a n u l e s  

w i l l   be  c a r r i e d  a  a l o n g   by  t h e   l i q u i d   when  t h e   l i q u i d   i s  

b e i n g   s u c k e d - u p   by  t h e   pump  f rom  t h e   s u c t i o n   c h a m b e r   24  

b e c a u s e   t h e   s u c t i o n   c h a m b e r   is  c o n n e c t e d   w i t h   t h e  

l i q u i d   c o n t a i n e r   23  t h r o u g h   t h e   p a s s a g e   44 '   of   t h e  

c o n d u i t   p o r t i o n   40 '   o n l y .   The  l i q u i d   c o n t a i n i n g  

g r a n u l e s   is  e x p e l l e d   t h r o u g h   the   n o z z l e s   in  t h e   t r e a t m e n t  

c h a m b e r   to  e x e r t   the   c l e a n i n g   a c t i o n   t h e r e o f   on  the   g o o d s  

to  be  c l e a n e d ,   w h i c h   is  r e c e i v e d   by  t he   t r e a t m e n t   c h a m b e r .  

L i q u i d   and  g r a n u l e s   t h e n   f a l l   o n t o   t h e   b o t t o m   35 '   and  t h e  

c o v e r   60 ,   r e s p e c t i v e l y ,   in  t he   t r e a t m e n t   c h a m b e r   12,  t h e  

g r a n u l e s   p a s s i n g   t h r o u g h   t he   gap  62  and  t h e n   t h r o u g h   t h e  

gap  66  i n t o   the   c o m p a r t m e n t   38 '   w h e r e   t h e y   can  be  c a r r i e d  

a l o n g   a g a i n   by  the   l i q u i d   b e i n g   s u c k e d - u p   by  t he   pump 
f rom  t h e   c o n t a i n e r   23  t h r o u g h   t he   s u c t i o n   c h a m b e r   2 4 .  



The  l i q u i d   w i t h   t h e   g r a n u l e s   e n t r a i n e d   t h e r e i n   t h u s  

d o e s  n o t   p a s s   t h r o u g h   " the   s t r a i n e r s   57  when  t h e   v a l v e  

49 '   is  in  t h e   p o s i t i o n   of  FIG.   12  b e c a u s e   t he   a b u t -  

men t   73  in  t h i s   p o s i t i o n   of  t h e   v a l v e   d o e s   n o t   e n g a g e  

t he   r o l l e r   72 ,   t h e   arm  67  b e i n g   e n g a g e d   w i t h   t he   a b u t -  

m e n t  7 1  w i t h   t h e   a r m s  6 7   in  t h e   u p r i g h t   p o s i t i o n   a n d  

w i t h   t h e   s t r a i n e r s   57  l i f t e d .  

Now,  i f   t h e   v a l v e   49 '   is  d i s p l a c e d   to  t h e   p o s i -  

t i o n   of  FIG.  13,  w h e r e i n   t h e   l e f t   hand   e d g e   of  t h e  

v a l v e   has  u n c o v e r e d   c o m p l e t e l y   t h e   o p e n i n g   48 '   a n d  

t he   v a l v e   c o v e r s   c o m p l e t e l y   t h e   o p e n i n g   45 '   as  w e l l  

as  t h e   w a l l   56,   t he   pump  w i l l   draw  l i q u i d   o n l y   f r o m  

t h e   c o n t a i n e r   23  t h r o u g h   t he   p a s s a g e   4 7 '   and  t h e  

s u c t i o n   c h a m b e r   24,   and  w i t h   t h e   v a l v e   in  p o s i t i o n s  

i n t e r m e d i a t e   s a i d   two  p o s i t i o n s   g r a n u l e s   w i l l   b e  

m i x e d   w i t h   t h e   l i q u i d   to  a  g r e a t e r   or   s m a l l e r   e x t e n t .  

In  t he   p o s i t i o n   of  FIG.  13,  t h e   a b u t m e n t   73  has  j u s t  

c o n t a c t e d  t h e   r o l l e r   72  and  a c c o r d i n g l y   t h e   arm  67 

is  s t i l l   in  t h e   same  p o s i t i o n   as  in  FIG.   12  w h e r e i n  

t h e   s t r a i n e r s   57  a r e   l i f t e d   to  t he   i n o p e r a t i v e   p o s i t i o n  

t h e r e o f .   The  p o s i t i o n   of  the   v a l v e   4 9 ' ,   shown  in  F I G .  

13,   is  u s e d   a t   t h e   end  of  t he   b l a s t i n g   in  o r d e r   t h a t  

t h e   g r a n u l e s   w i l l   be  f l u s h e d   i n t o   t h e   c o m p a r t m e n t   1 8 1  

w i t h o u t   b e i n g   c a r r i e d   a l o n g   a g a i n   by  t h e   l i q u i d   to  t h e  

t r e a t m e n t   c h a m b e r .  

If   t h e   v a l v e   49 '   is  d i s p l a c e d   f u r t h e r   to  t he   r i g h t  

f rom  t h e   p o s i t i o n   of  FIG.  13  to  t he   p o s i t i o n   of  FIG.  1 4 ,  

t h e   pump  w i l l   s t i l l   be  d r a w i n g   l i q u i d   o n l y   w i t h o u t  

g r a n u l e s   b e c a u s e   the   o p e n i n g   48 '   of  t h e   c o n d u i t   p o r t i o n  

40 '   is  open   and  the   o p e n i n g   45 '   of  s a i d   c o n d u i t   p o r t i o n  

s t i l l   is  c l o s e d .   H o w e v e r ,   in  t h i s   p o s i t i o n   t h e   arm  67 

has  been   swung  in  c o u n t e r - c l o c k w i s e   d i r e c t i o n   a g a i n s t  

t h e   b i a s   of  t h e   s p r i n g   70  due  to  t he   f a c t   t h a t   t he   a r m  

has  been   c a r r i e d   a l o n g   a t   t he   a b u t m e n t   73  e n g a g i n g   t h e  

r o l l e r   72  so  t h a t   t he   arms  64  have  been   swung  down  a n d  



t he   s t r a i n e r s   57  have   b e e n   l o w e r e d   to  t h e   o p e r a t i v e  

p o s i t i o n   shown  by  d o t   and  d a s h   l i n e s   in  FIG.  11.  T h e  

l i q u i d   s p r a y e d   i n t o   t h e   t r e a t m e n t   c h a m b e r   12  t h u s   w i l l  

f l o w   i n t o   the   c o m p a r t m e n t   38 '   t h r o u g h   t h e   s t r a i n e r s  

57  b e c a u s e   the   gap  66  no  l o n g e r   e x i s t s   when  t h e  

s t r a i n e r s   a r e   in  t h e   o p e r a t i v e   p o s i t i o n .   I t   is   t h e  

i n t e n t i o n   t h a t   t h e   p o s i t i o n   of   FIG.  14  s h a l l   be  u s e d  

in  p r e r i n s i n g   t h e   g o o d s   to   be  t r e a t e d   in  t h e   t r e a t m e n t  

c h a m b e r   12  so  t h a t   c o a t i n g   a d h e r i n g   l o o s e l y   to  t h e  

g o o d s   w i l l   be  r i n s e d   o f f   and  w i l l   be  c o l l e c t e d   in  t h e  

s t r a i n e r s   57  d u r i n g   s u c h   p r e r i n s i n g .  

The  v a l v e   p r e f e r a b l y   is  c o n t r o l l e d   f rom  t h e   t i m e r  

c o n t r o l l i n g   t he   o t h e r   o p e r a t i o n s   of  t he   h e a v y - d u t y   d i s h -  

w a s h i n g   m a c h i n e .   I n d u c t i v e   s e n s o r s   can  be  p r o v i d e d   f o r  

s e n s i n g   t h e   d i f f e r e n t   p o s i t i o n s   of  t he   v a l v e   shown  i n  

FIGS.   12,   13,  and  14.  The  o p e r a t i v e   c o n n e c t i o n   b e t w e e n  

t h e   v a l v e   49 '   and  t he   s t r a i n e r s   57  p r o v i d e s   a  p o s i t i v e  

a d j u s t m e n t   of  t he   s t r a i n e r s   in  d e p e n d e n c e   of   t h e   a d j u s t -  

ment   of   t he   v a l v e   bu t   as  w i l l   be  r e a l i z e d ,   t h e   c o n n e c -  

t i o n   b e t w e e n   t he   a d j u s t m e n t   of  t h e   v a l v e   and  t h e   a d j u s t -  

men t   of  t he   s t r a i n e r s   can  be  a r r a n g e d   in  a n o t h e r   w a y  

t h a n  b y   m e c h a n i c a l   m e a n s   as  in  t he   e m b o d i m e n t   d e s c r i b e d .  

For   e x a m p l e ,   s e p a r a t e   a d j u s t m e n t   means   can  be  p r o v i d e d  

f o r   t h e   s t r a i n e r s   57,   s u c h   a d j u s t m e n t   means   b e i n g  

c o n t r o l l e d   d i r e c t l y   f r o m   t h e   t i m e r , s u c h   c o n t r o l   b e i n g  

c o o r d i n a t e d   w i t h   t he   c o n t r o l   of  a d j u s t m e n t   means   f o r   t h e  

v a l v e   4 9 ' .  

An  a d v a n t a g e   of  t h e   e m b o d i m e n t   of  FIGS.   9  to  14 

w h e r e i n   the   s t r a i n e r s   57  p r o p e r   form  a d j u s t a b l e   m e m b e r s  

f o r   p a s s i n g   t h e   l i q u i d   f l o w   f rom  the   t r e a t m e n t   c h a m b e r  

12  a l t e r n a t i v e l y   t h r o u g h   t h e   s t r a i n e r s   and  p a s t   t h e  

s t r a i n e r s   is  t h a t   t h e r e   is   a c h i e v e d   a  s i m p l e   c o n s t r u c t i o n  

as  w e l l   as  t h a t   f ood   r e s i d u e s   c o l l e c t e d   in  t he   s t r a i n e r s  

c o n t i n u o u s l y   w i l l   be  m a i n t a i n e d   in  a  humid  c o n d i t i o n   d u e  

to  t h e   f a c t   t h a t   l i q u i d   p a s s e s   be low  t h e   s t r a i n e r s   w h e n  



t h e s e   a r e   in  t h e   l i f t e d   i n o p e r a t i v e   p o s i t i o n .  

P r e f e r a b l y ,   t he   s t r a i n e r s   a r e   a r r a n g e d   s u c h   t h a t  

t h e y   can  e a s i l y   be  l i f t e d   and  t a k e n   ou t   f rom  t h e  

m a c h i n e   when  t h e   m a t e r i a l   c o l l e c t e d   t h e r e i n   is  to  b e  

r e m o v e d .  



1.  C l e a n i n g   m a c h i n e  w h e r e i n   the   g o o d s  t o   be  

c l e a n e d   a re   t r e a t e d   w i t h   a  l i q u i d   c o n t a i n i n g   g r a n u l e s ,  

c o m p r i s i n g   a  t r e a t m e n t   c h a m b e r   (12)   f o r   r e c e i v i n g   t h e  

goods   and  h a v i n g   a  b o t t o m   o u t l e t   ( 3 6 ) ,   a  l i q u i d   t a n k  

( 2 3 ) ,   pump  m e a n s  ( 2 5 ) ,   a  c o n n e c t i o n  ( 4 7 )   b e t w e e n   t h e  

s u c t i o n   s i d e   of  t he   pump  means  and  the   t a n k ,   n o z z l e  

means  (28)   c o n n e c t e d   to  the   p r e s s u r e   s i d e   of  the   pump 

means  f o r   e j e c t i n g   l i q u i d   t o w a r d s   the   goods   in  t h e  

t r e a t m e n t   c h a m b e r ,   and  means  f o r   s u p p l y i n g   g r a n u l e s  

to  t he   l i q u i d   s u p p l i e d   to  t he   n o z z l e   m e a n s ,   and  f o r  

s e p a r a t i n g   g r a n u l e s   f rom  l i q u i d   e j e c t e d   f rom  the   n o z z l e  

m e a n s ,   c  h  a  r  a  c  t   e  r  i  z  e   d  in  t h a t   s a i d   m e a n s  

f o r   s u p p l y i n g   and  s e p a r a t i n g   the  g r a n u l e s   c o m p r i s e s   a 

l i q u i d - p e r m e a b l e   c o n t a i n e r   (38 ,   3 8 ' )   wh ich   is  l o c a t e d  

i n s i d e   the   t a n k   ( 2 3 ) ,   t h e   b o t t o m   o u t l e t   (36 ,   3 6 ' )   of  t h e  

t r e a t m e n t   c h a m b e r   (12)   b e i n g   c o n n e c t e d   to  the   t a n k   v i a  

the   l i q u i d - p e r m e a b l e   c o n t a i n e r ,   a  c o n n e c t i o n   (44)   b e t w e e n  

the   s u c t i o n   s i d e   of  t he   pump  means  and  the   c o n t a i n e r ,  

and  v a l v e   means  (49)   f o r   c o n t r o l l i n g   t he   c o n n e c t i o n   ( 4 7 )  

b e t w e e n   the   s u c t i o n   s i d e   of  t he   pump  means  and  t he   t a n k ,  

a t   one  h a n d ,   and  t he   c o n n e c t i o n   (44)   b e t w e e n   the   s u c t i o n  

s i d e   of  the   pump  means  and  the   c o n t a i n e r ,   at  the   o t h e r  

h a n d ,   f o r   i n c o r p o r a t i n g   the   g r a n u l e s   i n t o   t he   l i q u i d  

s u c k e d   up  by  the   pump  m e a n s ,   or  a l t e r n a t i v e l y   r e t a i n i n g  

the   g r a n u l e s   in  t he   c o n t a i n e r ,   l i q u i d   o n l y   b e i n g   s u c k e d  

up  by  the   pump  m e a n s ,   s a i d   v a l v e   means  a l l o w i n g   o n e  

c o n n e c t i o n   to  be  g r a d u a l l y   c l o s e d   when  the   o t h e r   c o n n e c -  

t i o n   is  b e i n g   g r a d u a l l y   o p e n e d ,   and  v i c e   v e r s a .  

2.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e   d  in  t h a t   t he   s u c t i o n   s i d e   o f  

the   pump  means  (25)   is  c o n n e c t e d   to  a  s u c t i o n   c h a m b e r  

(24)  c o m m u n i c a t i n g   w i t h   the   t ank   (23)   and  the   c o n t a i n e r  

v ia   s a i d   c o n n e c t i o n s   ( 42 ,   47)  c o n t r o l l e d   by  s a i d   v a l v e  

means  ( 4 9 ) .  



3.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   2 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  t h a t   a  c o n d u i t   p o r t i o n  

( 4 0 ,   4 0 ' )   of  the   c o n t a i n e r   (38 ,   3 8 ' )   e x t e n d s   t h r o u g h  

the   t ank   (23)   and  o p e n s   i n t o   the   s u c t i o n   c h a m b e r   ( 2 4 ) ,  

s a i d   c o n d u i t   p o r t i o n   f o r m i n g   s a i d   c o n n e c t i o n s .  

4 .  C l e a n i n g   m a c h i n e  a c c o r d i n g   to  c l a i m   3 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t he   c o n d u i t   p o r t i o n  

( 4 0 ,   4 0 ' )   is  d i v i d e d   i n t o   a  p a s s a g e   ( 4 4 ,  4 4 ' )   w h i c h  

c o m m u n i c a t e s   w i th   t h e   b o t t o m   o u t l e t   ( 36 ,   3 6 ' )   of  t h e  

t r e a t m e n t  c h a m b e r   (12 )   to  form  s a i d   c o n n e c t i o n   b e t w e e n  

the   s u c t i o n   s i d e   of  t he   pump  means  and  the   c o n t a i n e r ,  

and  c o m m u n i c a t e s   w i t h   t h e   t ank   (23)  t h r o u g h   o p e n i n g s  

(46)   in  t he   b o u n d i n g   w a l l s   of  the  p a s s a g e ,   and  a n o t h e r  

p a s s a g e   ( 47 ,   4 7 ' )   w h i c h   c o m m u n i c a t e s   w i t h   t he   t a n k   t o  

form  s a i d   c o n n e c t i o n   b e t w e e n   the  s u c t i o n   s i d e   of  t h e  

pump  means  and  the  t a n k .  

5.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   4 ,  

c  h   a  r  a  c  t  e  r   i  z  e  d   in  t h a t   s a i d   v a l v e   m e a n s  

c o m p r i s e s   a  v a l v e   e l e m e n t   (49)   f o r   o p e n i n g   one  p a s s a g e  
when  c l o s i n g   the  o t h e r ,   and  v i c e   v e r s a .  

6.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  any  of  c l a i m s   1 

to  5,  c  h  a  r  a   c  t  e  r  i  z  e   d  in  t h a t   t he   g r a n u l e s  

have  a  s i z e   of  a b o u t   3  mm. 

7.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   6 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   g r a n u l e s   have  a 

s p e c i f i c   g r a v i t y   b e t w e e n   0 .8   and  1 . 9 .  

8.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   7 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the  g r a n u l e s   h a v e  

a  s p e c i f i c   g r a v i t y   of  a b o u t   1 . 4 .  

9.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  any  of  c l a i m s  

6  to  8,  c  h  a  r  a  c   t  e  r   i  z  e   d  in  t h a t   t h e  

g r a n u l e s   have  a  maximum  mass  of  0.2  g .  
10.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   9 ,  

c  h  a  r  a  c   t  e   r  i  z  e   d  in  t h a t   the   g r a n u l e s   have  a 

mass  of  a b o u t   0 .03   g .  



11.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   a  m o v a b l e   m e m b e r  

(57)   c o o r d i n a t e d   w i t h   t he   v a l v e   c o n t r o l   is  a r r a n g e d  

in  t he   b o t t o m   o u t l e t   ( 3 6 ' )   f o r   p a s s i n g   l i q u i d   f r o m  

the   t r e a t m e n t   c h a m b e r   (12)   d i r e c t l y   to  the   l i q u i d -  

- p e r m e a b l e   c o n t a i n e r  ( 3 8 ' )   o r ,  a l t e r n a t i v e l y ,   t h r o u g h  

a  s t r a i n e r   (57)   in  t he   b o t t o m   o u t l e t   ( 3 6 ' ) .  

12.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   s t r a i n e r   ( 5 7 )  

f o r m s   s a i d   a d j u s t a b l e   m e m b e r ,   the   s t r a i n e r   b e i n g  

m o v a b l e   b e t w e e n   an  o p e r a t i v e   p o s i t i o n   w h e r e i n   t h e  

s t r a i n e r   c o n n e c t s   to  t he   b o t t o m   ( 3 5 ' )   of  the   t r e a t m e n t  

c h a m b e r   to  r e c e i v e   l i q u i d   f l o w i n g   f rom  the   b o t t o m ,   a n d  

an  i n o p e r a t i v e  p o s i t i o n   in  which   t he   s t r a i n e r   is  l i f t e d  

f rom  the   b o t t o m   to  l e a v e   a  l i q u i d   p a s s a g e   (66)   b e t w e e n  

the   l o w e r   s i d e   of   the   s t r a i n e r   and  the   b o t t o m   of  t h e  

t r e a t m e n t   c h a m b e r .  

13.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 2 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t he   s t r a i n e r   ( 5 7 )  

is  c o v e r e d   by  a  c o v e r   (69)   d e f i n i n g   an  i n l e t   o p e n i n g  

( 6 2 )   to  the   s t r a i n e r   in  r e l a t i o n   to  t he   b o t t o m   ( 3 5 ' )  

of  the   t r e a t m e n t   c h a m b e r   ( 1 2 ) ,  

14.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   12  o r  

13,  c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   s t r a i n e r  

(57)   is  p i v o t a l l y   m o u n t e d .  
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